Metolazone is a modified quinazolinesulphonamide and in a dose of between 4 and 7.5 mg is an effective diuretic in man with normal renal function. Fourteen patients with non-oedematous stable chronic renal failure (creatinine clearance ranging from 1-2 to 12 ml/min) were given metolazone in doses ranging from 20-150 mg. A noticeable increase in urine flow and sodium excretion occurred, free water clearance increased, and there was a small but significant increase in potassium excretion. No side effects were noted.
Introduction
Frusemide in high dosage can be an effective diuretic in patients with severe renal impairment (Dettli and Spring, 1966; Laragh Patients and Methods Sixteen acute studies were performed on 14 patients with their agreement. Each patient had relatively stable, non-oedematous chronic renal failure due to glomerulonephritis (8), pyelonephritis (4), and polycystic kidneys (2) ( Table I) . One patient (Study No. 14, 15, and 16) was studied three times with increasing doses (Table II) . There were seven men and seven women ranging in age from 18 to 72 years.
The creatinine clearance values ranged from 1-2-12 ml/min with a mean of 4-2. No patient had received a diuretic in the previous two weeks, and tea, coffee, and smoking were not allowed on the day of the study, during which there was no restriction of normal activities. Previous dietary regimens were maintained in the individual patients without specific monitoring of sodium and potassium intake.
To study the effect of the drug on free water clearance each patient was water loaded. One litre of water was given at 8 a.m. followed by further amounts every two hours equal to the volume of urine passed. Urine samples were collected at two-hourly intervals from 8 a.m. to 10 p.m., and plasma samples at similar intervals from 9 a.m. to 11 p.m. A further 10-hour sample of urine was collected from 10 p.m. to 8 a.m. to assess any late effect of the drug. Twenty-four-hour urine samples were collected on the days before and immediately after the study for measurement of creatinine clearance. The drug was given by mouth at 2 p.m. when stable urine flows were obtained. The doses were: 20 mg (3); 40 mg (3); 50 mg (3); 60 mg (1); 100 mg (4); 150 mg (2). Osmolality of fresh urine and plasma samples were determined with an osmometer from Advanced Instruments Inc. Urinary and plasma sodium and potassium were determined on a direct reading flame photometer (Instrumentation Inc.) and chloride on a "Buchler-Cotlove" chloridometer. Creatinine was measured by the method of Hare (1950) .
The following calculations were made on the two-hour clearance periods described above: Tables  metolazone has been shown to have an effect similar to that of II and III respectively and the latter are shown in Fig. 1 . The hydrochlorothiazide (Materson and Barkin, 1970; Belair et al., individual results were used in paired t tests to calculate the 1969; Michelis et al., 1970 (Table III) . The heights high dosage frusemide in oedematous patients with a very low of the diuretic effect occurred on average six hours after the glomerular filtration rate and in the nephrotic syndrome is now administration of the drug. Although the mean glomerular well recognized, as are the side effects that may be associated filtration rate was only 4-2 ml/min, the mean urine flow rate with such potent therapy (Allison and Kennedy, 1971 ; Lancet, achieved after metolazone was 2-36 ml/min. There was a signi-1971). Ethacrynic acid may also be effective in such situations ficant natriuresis, the mean sodium excretion increasing by (Maher and Schreiner, 1965) but the thiazides and mercurial 113%, and an associated chloruresis. Potassium excretion also diuretics are not effective when the glomerular filtration rate is increased significantly but to a much lesser degree (33%). There below 15-20 ml/min (Reubi and Cottier, 1961) . was no correlation between the glomerular filtration rate and Oral metolazone has a significant diuretic and natriuretic increase in urine flow and electrolyte excretion after metolazone effect even at a low glomerular filtration rate, and its potency is over the narrow range of glomerular filtration rate examined obviously greater than that of the thiazides and somewhat less (1 -2-12 ml/min). Fractional sodium excretion was closely related than that of frusemide. No side effects have been reported as yet, to glomerular filtration rate both during control water loading even after intraventricular injection (Schoonees et al., 1971) . It may prove useful, therefore, in the management of chronic The constant governing the distribution 'of anions and cations on either renal failure, and we are currently engaged in studies in its longside of a semi-permeable membrane on one side of which there are protein anions.
term use in such patients.
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Glucose tolerance is often abnormal after gastric resection, with a high peak value and a tendency to reactive hypoglycaemia. We have previously presented evidence that this reactive hypoglycaemia is due largely to the altered pattern of gastric emptying rather than to hypersecretion of insulin (Holdsworth et al., 1969) . Gastric emptying of a "balanced" fluid meal has been shown to vary greatly with posture after vagotomy and a drinage procedure (McKelvey et al., 1969) , and this is also true for 20 g/100 ml of glucose solution after either vagotomy and pyloroplasty or a Polya partial gastrectomy (I. HulmeMoir and C. D. Holdsworth, unpublished observations). We have, therefore, studied the effect of posture on glucose tolerance in patients with gastric and duodenal ulcer before and after surgery.
Patients and Methods
The subjects studied were a consecutive series of patients referred to a surgical unit with an established diagnosis of benign gastric or duodenal ulcer. Preoperative studies were carried out a few days before surgery. Postoperative studies were carried out several weeks after surgery. Oral glucose tolerance tests were performed after an ovemight fast while otherwise on an unrestricted carbohydrate intake using 50 g of glucose dissolved in 250 ml of orange-flavoured water, and sampling venous blood from an antecubital vein. During supine studies the patient lay on a horizontal table, and during erect studies the patient was seated strictly upright, maintained in this position by a light harness attached to the vertical back of a specially constructed chair.
Blood glucose was measured by a reducing method on a Technicon AutoAnalyzer. Plasma levels of immunoreactive insulin were determined by radioimmunoassay, using dextrancoated charcoal to separate the bound and free fractions (Herbert et al., 1965) . The significance of differences in blood glucose and plasma insulin was assessed by Student's t test for unpaired data, as it was not possible to study all patients in the two positions. Statistical analysis of data was carried out only for "peak levels," which are the highest blood glucose or plasma insulin levels recorded during a test, and for the degree of "reactive hypoglycaemia." By reactive hypoglycaemia we mean the maximum fall in blood glucose below fasting levels observed late in the test, between 90 and 150 minutes after ingestion of the glucose meal.
Results

DUODENAL ULCER
Preoperative.-Posture had no significant effect on the glucose tolerance (Fig. 1 ). The peak blood glucose level was only slightly higher during the erect test than during the supine test. Peak plasma insulin levels were also unaffected by posture, mean values being 173 ,uU/ml during supine tests and 184 ,uU/ml during the erect tests.
Postoperative.-Two operative procedures were used. Six patients had a procedure, either a Polya gastrectomy or a vagotomy plus antrectomy, which involved gastric resection. Their postoperative glucose tolerance tests are shown in Fig. 2 . In contrast to the preoperative findings, posture had a considerable effect on the glucose tolerance, with a peak blood glucose much higher in the erect than in the supine position (P < 0-001). Nine patients had a vagotomy and pyloroplasty, and their postoperative glucose tolerance tests are shown in Fig. 3 . In these patients the findings were similar and although the effects of the posture were less pronounced the peak glucose in the erect position was again significantly higher (P < 0 001) than in the supine position. In the supine position the degree of reactive hypo-
